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-f ft fr* m. I > A r 2 1 !i . &?J|gC 6 ~ 2 5 r 'J - n, & , DJ*R5^9*)^fa7'J-* 

i<wotn/)^^L> r 25 « , &s£& i ~ 6 <t>t >i * >\,m. tern® 6 ~ 1 2 

[ 0 0 6 0 ] 
[it I 2 ] 



R 24 




(4) 



[ 0 0 6 1 ] 
[ 0 0 6 2 ] 

#Mco # /u /H^49#ccoffeco^|^t±. -ft^t (3) T-?f 5 ft * flliS * 
-5 ^ CD T" <£> <E> ° 
[ 0 0 6 3 ] 



[ it 1 3 J 




(it*. R 21 tt. ^m. &m®. 1 ~6 <r>T>\,*>im. )^tS6 ~2 5 cot 'J 
3& 5 ~- 9 <t> ^ t- o t 'J - >u S . t *J — 'i t i t 'i- S . l -v7WT-/*I<opf 

£2tL. Ri^U^R^B. -flSit (4) T/7< 3*1 4 (4 ) T 7 3 

ft* HJBSlciioT. R 2 4 a k tKS. 1 ~6<WTiUdf*S» I^^Kfi-25^7'j 

— * S . IslSS^^^TOT'l-il^ T'J-iT'^il, ^ $C 1 ~ 7 CO T U- 
**>v>-f*l^**L> Ar 2! ti. ^186-25^7')-^, ^ia5-9^)-TD 7 
_ *#*nW*i*** L . R 25 li. 1 ~ 6 cot >i * * . &£&6~1 2 

[ 0 0 6 4 ] 
lit I 4 ] 

R 24 




[ 0 0 6 5 ] 

ft* Tib* 3 i: ft*ff i t^. 
[ 0 0 6 6 ] 

±gfi*fJ/3UcfcuT . R 2 <t4. I^M 6 - 2 5 cot 'J -;u3£*fctt)a*R 5 ~ 9 <o 
[ 0 0 6 7 ] 

*fc. .LIE*ll£lC*v»T, R 21 IJ. &^&6 -2 5 cot -J -;uS*fcttia*R5<x-9«> 
-.tot 'J — iU ST 3b -6 C t frltf S Lv>. 
[ 0 0 6 8 ] 

& m WL 5 ~ 9 <r> ^ t a T ') - /U 3£ T 3h 4 C i: IC J: *) » * 'J TillttA^lt 4 t i> i fl 
*ft r ^^ tl 4 . 
[ 0 0 6 9 ] 

& fc. 77 >u '< * #t&co 6 tele tt . JMHISC 1 ^6«OT^^'i,lSfc li^i^R 6 ~ I 2 
^T'J-^l^i^Lfo^Zti'ifllLv^ *7 * 6 (file. i^St 1~6 

cor >v 4f >uS $ tt&^R 6 ~ 1 2 cot 'l - >i IS <?) E » 3£ *> 4 Z ic «k ») . 
* ft*ft^fif3 iC^Sgft L . ilJixft*W)*!J-t 4 Z t fc*T § 4 . 
[ 0 0 7 0 ] 

#$£BflCO ij >v >< *»i>#^fl!l^>J|«BRtt . — «*5t (5) T'K^ftSil'&ft 
■5 ^ CO T 3b -5 « 



[ 0 0 7 1 ] 
I it I 5 ] 




N 



(5) 



(i^tK Ar 3 Ui. 7 x ^ >v m £ rzit + y * >i s £ n -f . ) 

[ 0 0 7 2 ] 

#5&bh<^> ti >\, *< ^is^*<75ffe<?>^.^ii. — tfkit (6) t^<* ns 

•5 t> <7) T- h . 
[ 0 0 7 3 ] 
[ ft 1 6 ] 



( 5* 4> . A r 4 1 *? J: V A r 4 2 tt . ^ft^tllBl-T-^&oT^T^J:^ 7x_iSifc 



£ . *%b^ot >i •/- ;u IfcigflcOTSttfl] i: LT !i . TfiB<^1f?ai^ ( 7 ) ~ (67) 




Ar 41 Ar 42 



(6) 



[ 0 0 7 4 ] 



[ 0 0 7 5 ] 



[ it 1 7 ] 




[ 0 0 7 6 J 



lit 1 8] 




[ 0 0 7 7 ] 



[ it 1 9 ] 




[ 0 0 7 8 ] 



[it 2 0 ] 




[ 0 0 7 9 ] 



I ft 2 3 ] 




[ 0 0 8 2 ] 



[ it 2 4 ] 




F F 



[ 0 0 8 3 ] 



[it 2 5 J 




[0 0 8 4 ] 



[ it 2 6 ] 




(61) 

[0 0 8 5 ] 



I it 2 7] 




(64) 

[ 0 0 8 6 ] 



[it 2 8 ] 




<50JS£<ofc<7>T&9, (1 9) ~ (3 2) \Z^-$iTi '<'/-*»i?#tt fx^ ( 1 

) IC is It 6 R 1 2 6* T ;u ^ S ^> If □ <^ ^ T- <£> -I) . 
[ 0 0 8 8 ] 

fllii^ (3 3) - (4 6) lc^*;& **'<7-ttfil:|iiltlli 
SftMSp Lfc^I^ Life 0 . n% h StlSA^^L fc«JB<?>* * >< •/- * &i*<* J: *) ii 
#fcK*«SBT*>*. r>* *> . ( 3 ) lCfcv»T, R 22 fc'R 23 tJ-H5^ ( 4 ) T^^n 

[ 0 0 8 9 ] 

* fc. *f£Bfl^ ^7 ;u >< >i mmftii . WmiR (4 7)^(5 5) c^tJ:?!:, 7-v 
[ 0 0 9 0 ] 

- tuft.- ffiMx< (56) - (67) IZ 7ji.~t" 7 IC . # * 'a* >/- ;u#<&<^ 6 IC tt . &3fe8t 
l<v6<^T)^*Sifc tt&sfeR 6-1 2 cor - * Sib*iS£- L Tu^:t 6* iff SLw. 
*7 tv > < 6 IC . Skm®. 1 ~ 6 ^ T 4, * * « £ fz It SkmWL 6 ~ 1 2 60 T ') — >i 

m<nm.\%mv$->h z t \z «t o . 'W-***.ft¥tB£££rt:L. aa jx tc * «u *o -r * - ^ 



[ 0 0 9 i ] 

*aBfl«0*^'<'/-'^i|#:(?)&lS^fti: LTl±, ft <r <7} Jx fD <7> j§ ffl fig T t> . AO 
;eli. Tlfi^JxPS* ^r-^ (A-l) ^/xRS**-^ (A— 2) IC ^ -* ?Ti£ D^W <h tl Z> 
« fcCL. *$iwcr> ij >i /< •/- * i^i?#<ot!r^^v£i±s c ti ic PRS 3 S c k li & . 
[ 0 0 9 2 ] 
[ it 2 9 ] 





[ 0 0 9 4 ] 
[ 0 0 9 5 ] 

S*^ IfiElco^Ta, » lc $(] PR a * < , BWtfEtT. &*o<o*f iSMM 
[ 0 0 9 6 ] 

sfcftWj*) ij #u * » IEJLv± Attic fSti.T fctf> - IE?L>£Att**** 

h L T i£*li£AJg »c fflv^4 z t £ L v^o * fc , # >< ■/- * ffii*#tt . iE*L 

iUMttlc >b«ttT v^S £46. t L Tftj^i z t TS SMlcii. ^ 

tt^H* #ty/B<^ -5 *> x lEIimmm. ¥titmcr> * x h **** i: L Tfflu £ C fc -5 . * 



[ 0 0 9 7 J 
[0 0 9 8 ] 

in i izmt&K&i-it* m i <^ti i o i t m 2 1 0 3 k <offinc«3tJ»s*^t» 
mm 12 cnmm 1 o 3 nmm t Lxmm-tz. ht, Jtxmnz a 02^? 

*>. i: £ 1 0 4 ttx :£j%BJ^#'!^W-^^f*3:^-A,To5. o * •) . 
[ 0 0 9 9 ] 

Hit LTtt. ftfllwWfl4)fjv^:!:^T-§, ft* W & <T> jz $ o ( S f* ft lc It 4 . 0 

ev«i) &m . £ v:n^fi^« ft ir^ffl^ & c t ft'ftf * l 

> ->* f A^B£fL^ . 2-20 %<o«Hfciffi#A ( Z n 0 ) * fttoBHfc -f > x *yi»m<r>fk. 4k ( 
Au) . 64 (P t) . - v *r >l ( N i ) . ?>nf> (W) . ? a ^ ( C r ) . =E M 
7* t > (Mo) . ( F e ) , =i >< * h (Co) , IB ( C u ) . u (Pd) , * 

fctt£sJatt***>«'ffc«W (flitt. Sfllf : T i N)' ^*i£o 
[0100] 

3. 8eVWT) ^B, tfmttft^. «k V z *i«b ir* ffl <^ 4 c *« 

i Lv\ A Midi. 7C& 1 Kittt 2 1M\zmt &&m. -tttto*> ') *o u ( 

Li) ^ -b y O A (Cs) ^ ^ T >l il ') & . i$ &lf* 7 ^ U (Mg) s j] >\, is r> u 
( C a ) . Aha>f OA (Sr) f ^T'l, ij ') ±m&m. H =fc 2/ C *l «b * a" t> □ (M 
g A g . AlLi) . ■=»■ *5 a f O (Er) , f n 'JtJO^ (Yb) ^<50^±^^IS*J 
J: ft «b*3-tj tf'bi'lS. tr;L SS ^* 7 V± A'tt £ W 5 * 7 V± A H * ffl 

i^^tiD, ft^ras(^^5^tt^. -tft^*>. iifflra:niiicffloio*iTv^*ttfl-TfiE 

CHT'^. fJi. li. A I , Ag, I T O^^^m ■ **«ttfcttffc£-*J»c 
J:9l!!lS*Mt4:i:t?*4. 
[0101] 

5>7- *Wfl-<o^-f *i*fflv»* ft to* 3%*fc!foH*£tf JI 1 0 2 ^ffMtstl 

f&3t^H%^t?JStt. iEJL-aAH, iEJLIii^H. IE ?L Bit IB (* 

-;u 7*d -v rjg) . ^7t^. iS^Wl^W. '«^v±AHi?£]iS*fi^£-fci±T4!it£2 ti 

Si's $B"PihKLTt J:uL> if &<75H* $ tirf-^hR i: L T t =k v». 
[0102] 

* /i »■ % ts m <r> nm iz it , . ^^ivi-a, x > ^ - s a , ^ 

•f -v 7" =3 - h ft ir\ 1st, 12 * P9 t> -f x ffli^ctij'T-^, 
[0103] 

lUTtc. iE?L>±A/i. 5£?tJB. tfill^l. if & AH lc ffl u * M # 95 ft 

[0104] 

tSl-t Z Z t 6*MTflBT*>*. 
[0105] 

IE?Llfca6«*fl5ift't*iEaifcSS'lttt«* t LTtt, ^f«TS>* (-tft^*>, ^ 
> -fc? > Eg — 35 <75 *S n ^£ 1r £ tx^) ^ft-&WJt>*ftf 3fiT*>* . E < fflobtiTv^ttH t 



LT. tfij^tf. N. N'-^^(3->fni^i)-N, N ' — v 7 x — 'i' — C i • 

1 ' - ^7x-4] - 4. 4 '-xT;> (UT. TPD^t) *>ft!l. 

^4, 4 '-ex [ N — ( 1 — "7 * * ) -N-7i-4-T; - f 7 i - (UT 
, a-NPDt^t) t> 4. 4 ' . 4' ' -l>U(N-**'< '/ 'J * ) - h 'J ^ x x 
tr5> (KT. TCTAtf>t) . 4. 4 ' . 4 (N, N - ? x - ,u - 

7; J)-h')7i-il7;> ( Jit T. TDATAt^t) , 4. 4 ' . 4 • ' - h ') ^ 
[N - ( 3 - > f ^ 7 I Z /l, ) — N — "7 X x * — T i ,0 - h W 7 I - <U T 3 > ( W h\ 

[0106] 
[01071 

I fc. HitlB^iKflKt-Sfl^tt+t** tLTIl, S^WICIJ > h 'J X ( 8 - * > ') > V 
) t >l ^=-^7 U («T> Al q 3 i: ^ ) » h ^ (4->**-8-*; 'i ^ 9 h ) T 
iu $ x *7 ^ («T« A 1 m Q 3 t Tfk -t ) . tf ^ (1 0 — t K n y ^ > 7 [ h ] - * J ') 
■MO -* ') <> O u (WT< BeBajkit) . tf x ( 2 - > * * - 8 - 'J 9 h ) 
_ (4_ th - 0 i fi/ -^7i-i<0 - t * 5 x t7 U (HT> B A 1 a t7r,-f) . fc* x C 

2 - (2 — tl«a^x-7i=.*) :>'/t^^'/H] Slit (UT. Zn (BOX) 2 

t^i-) . fx [2 - (2-tHD^y7i-<i) ' is ~r *f ^ IO ffilft (UT, Z 

n (btz) it^-t^'ttzn&mmvwttL. &mi&x&mvmmT'*>*>, 

[0108] 

Afj icii , 4 - (^*xt;>^u>) - 2- H*-6-.(p- , /HtTSUf h 
) - 4 H - tr 5 > ( : DCM 1 ) , 4 - ( if > r ; > * u > ) - 2- >**-6 - ( 
» a 'J > - 4 - i >i - tr - ) - 4 H - tr 7 > (l&l: DCM2) . N . N - >' > * 
'J K> (68: DMQd) . 9 . 1 0 - •>' 7 x x ,i t > h 9 -t > , 5 . 1 2 - if 
-? x x n, t h 9 -fc > («&|: DPT) , ? ^ > 6 . ^ n > . n, u > fir ir *> - ffi JRft 
Jtttfl. ^flU- tf X ( 2 - ( 2 ' >/*xx*) ') if -h V -N . C 3 ^ 

) (rtf ii,7-bh + l>) ^ 'J A ( IS ^ : lr (btp) i(acac) ) ik^r 
fiJH (»*£tt#) tfflo * z J: ft'TS *. 
[0109] 

[0110] 
[01 1 1 ] 

*?ill3£W*ff*flK-r Till LT tt . %\z^^tz A 1 q 3. h 'J x ( 5 - > 

^ ;U _ 3 _ ^ ; .j ; 7 h ) 7-^5^-7^ (W: Almqj) . ex. (2-^^-8- 
^ j , f 'j =, y ) _4_7xx^7x; j 7K--r^2x' J 7 i J> (B§^: B A 1 q) , h 'J x (. 
S — J ') / 7 h ) Gaqj) , t" x ( 2 - > ^ 'U - 8 - * J ') > 7 H 

) _4_ 7 iz*7z;7h-*'l^i. ( i§# :BGaq) . \£ X 

> •/ Ch] — ^f- 'J + I-) ^ 'J '17^181: BeBd;) . ^x [2 - ( 2 - t K d x 
71=.*) -^>-/^^^ , /7S] Zn (BOX) 2 ) « ^ x £ 2 - ( 2 - t 

FD jfy7i-0 «>'/fT'/n]5»(*#:Zn (BTZ) 2 > * *r*>&l»8# 
jb'^i-Tibti*- $ -bic. ^««#JU5flc t - 2-(4-^7i-'lO-5-(4-t.e 
r t-^fi-7i = *) -1 ■ 3 . 1-t*+fT7-* (BftlPBD) ^. l ■ 3 — 
ex[5-(p-t ert-7*^*7xx*)-i, 3. 1 - t^f^t y r ^ - 2 - ^ 



>v 1 -t? > ( B& ft; : 0 X D - 7 ) . 3 - (4-ter t--7-*;u7xx/u) - 4 - 7 x 
^^-5_(4-tT7x^'J;u)-l. 2. 4 - h 'J T7-/1 (IS» : TAZ) - 3 - ( 
4 — t e r t — -f * n y x. — >i) — 4 — (4-if — 5 — (4 — 7 x - ') 
n) - 1 . 2 . 4 — h 'J t '/ — >i ( : p - E t T A Z ) . '< V 7 x +■ > h o -J > (US 
|: BPhen) „ '< V * f a ■< > (!§#; : BCP) 4:!: ft»T § *. 

[01 12] 

aF^*74T*A'Ji«»B y>ft«. L i 2 0«fif«T^^'J & « SHt#9 * 

^ # co 4« i$ Hi *>* <fc < W v ^ *i 3 o * - if ^i,Ttf*Tth*-h ( l& ft : L i (a 

c a c) ) ^> 8 - ^ ^ J y V- — *) u ( «& ft : Li q) & Z<nT Mi >) teMfafcAiH 

ah\z. ±mLrzn^mm^nmt . Me, Li. cs^ttina^so 

( M o 0 x ) ^ + >' ^ umW® (VOx.) . >v t - 7 umitvv ( R u 0 x ) . 7 > * 

"r^fHitm (wo x ) #<?><fejaiSiti!j* fctt-o */ - >u a* # <* k . t ^ 'j <&ra 

. to, if) *fctt3B»4tW<^v^-f fc*^"t»* 7 icLT 

[01 13] 

ic J: 9 JT$fiK $ iiT u -5 PBffia* •b^olETLvx ABS**'h3 < » IE JL6*& A 3 *i ^? "* o . -o T 
FSffi k m-T -g»lllc^J&Bfl^ ^ iu >< '/- * SiiP Pf £ a- * "It* c k ic =k •} BRtmff * ft t 
4 C k fc* T § & , 
[01 14] 

[01 15] 

ffic«ffHfiiis J: vft*ata«i^Rr*t firs c fcc * 9 . l&Tt^^pco^^^ft:. 
[01 16] 

J: o T . ^¥tW<n* * '< •/- 'Hfc^ttfcfSftifc^Kfflv-* « C k ic «k 9 . Hmtt^ffi v>ft*fc 
[0117] 

k ft* T- S £ « 
[0118] 

igk Lxm^fzi^-o\z-z>^xm 2 -zm^TMrn-? z>. 

[0119] 

121 2 \Z7r^.^m-f\t. % 1 <r>nm Z0UI2 <nn^ 2 0 3 k <w ffl ic *6^%H*# t? 
1202*tt4i*^->tP«. * Hfl£*> ffSflST tt « 15 1 <w*Hj 2 0 1 tt » tti k L -C 
Nl^g L . W 2 2 0 3 tt ft* i: L T WKK-T * . UT> JftttWH * * tt IB 2 0 2 7 

*» » H^tlB 2 1 1 «k 9 t PB IS ill JB 2 0 4 IC. *f|Bfl«o ^ * ^* >/- * SS^#* ^tsU^:^ 

[0120] 



W 2 <r>Wif&.<r> =fc 7 ic , *$LW<r> ij * '< >/- * i^ip^^r IEJL*»3 i^/S k L T JT) o 4 Jfl a" ic IJ 

ic u „ ^ nt ft ti vi t n ij # * 7 ^ -j > ^<t> it fr<H9 &*1r !0j t- *> 0 . -7 9 a •> t ( i§ ft 
:H 2 -Pc) , ^77nvT^> ( i&ft : C u - P c ) f *ffl^4: * 
v ^mttTS^ ft£-<BMcft^ K-t^rtiL/ittSli.'), #-j^^l>^**>» ( 
l&ft : P S S ) *F-^Lfc#'Jxfl>5'*Jfi'ft7i> ( : P E D O T ) ^ > 
# t =. 'J > ( B§ft : P A n i ) &ir*tt1v>4C:k<bT§4. $ , VO r MoO^i 

[0121] 

*$LW<n * a- '< * tt » &^»S 2 1 1 J; 1 t»W 204 

ic & < . %7fc/f 21 1 1 1$ l t o t «t * v» l . j# l t u& < k t £ 1*. * 

fc. *»B«<?>*^ -Srt?JB* IS 1 <»mm 2 0 1 k J# L «k 7 icSItT t 
iuL, * * '< * f$Mi#*#tf f§ * »' 1 <7>^ffi 20 1 t itS J: 7 Ic^t+T 

, ie?lv±a/s tiEiimmmnrnm-zfttaz * 7 ic lti 

[0122] 

•5 C t IC J; "} R.ytm^^m^hMEE'k f&H&~t 4 Z k *'T- § 4 . 
[0123] 

Ztz. #?£BE<^ # iu '< V- * SH*#tt L UM OKS-tt**WofctfK SftABSfc , B<, 
BffifiJJ^ia^ & JK»t 4 C k *ifll*ijt 4 C k **T § 4 . £oT, ^ t 'J T <7) ^ -to a" ^ fiS 

J; N im i; CTiS*JSrt5-t 4 fctf>ic<&5 SriS^**^ S < TEFtf. 
[0124] 

<?> US £ E5 S ic te^ T <b*f£tf -t 4 c k *>*T § 4 fctf> . SWfA'lico^v^t:^ 4 c k * T T § 4 , 
j:^, ^c^ni!<^ # *u '< * SI^#*%7t^Tlcfflv^ & c k ic j: 9 . ffl a*1± « u & Jfc 
fk=¥-*n% Z k *>*T'§ 4 , 
[0125] 

t /)*T- § 4 . 
[0126] 

(%M<r>Mm.4 ) 

3 *ffl v^TUiBfl 4 . 
[0127] 

a 3 \zm? ztKm^u* mi <^mmz o 1 1 3? 2 eomti 3 0 3 k <r>miz^.^n^^ts 
mz 0 2*tt5iJSki->Tv^, ^^ste^ff^flST-ii. 3? 1 <r>«« 3 0 i itmm t l t 
l s is 2 comm 303 ast« t ixiits. fit, #t?ii 302^7 

%7tJ1 3 0 4lJ. ^^BflcD ^7 A A ISiP#* ^ A- T V» 4 . ^^Bljco ^ ju •/ - ;u 

5; k t T § 4 . 
[0128] 

^rfe, *$LW<r>U>\, '<'/->\,m&W&#.ytm<r>&** V ttWt LTWu4JS^lciJ, 

d^j co ^ * m •/- iv m^-w-^^^m^ iE-nw^m t m^z * 7 *> * *t. »i 

co«ti 3 0 1 t .16^ IB 3 0 4 klcf***i4)B3 0 5 Ic . *»ifl<o ^ - iu SI Ml #* ^ 

ty* 7 lC*»ljK-*4 C k tiTffiTJh*. 
[0129] 



Lxm^i z k \z i: 0 H 5fc * T SB M :kW4. 
[0130] 

=k •? , Ifi] c «ffe*a*-t* fc«>ic < T Sftr. 
[0131] 

<?>igtsMicjsoTtJifttf i-* z h^T-§ hit*** «mtt*>sv>ig*as z t 

ckoT. *«bh<75 * * '< *■ 3*i*#**6*fc3fe-f u:HJv*.& z k \z & *) . «Sfttt*>® <- v &*fc 
[0132] 

k **T § & « 
[0133] 

fife <?>JK AST « * *P£flfl<7># * '< * iil#4ffl^fct)ttr4ft & ffctt^EU: 
o aunt -5 . 

[0134] 

S*f, 134 (A) tts -JE^gfc^-tifflEL 134 (B) IJ04 (A) *A-A ' 
fcj:yB-B ' TtflBfUfcBriBia-?**. ^HT^ <5 tifc 6 0 1 titaiaiHI&SE (v-xff¥] 

. 6 0 2 l* SO & SB* 6 0 3 li SK tft 13 B SB ( V- h PJSEiJ) T'J> £ . 

6 0 4 tiftitSflx . 6 0 5 It - •> . y-^tt 6 0 5 T*H 3; ft I'J - £H 6 

0 7 IC S o T v> 5 . 
[0135] 

Srte. n\ £ IH LSi 6 0 8 U V - *fijgg©}0?& 6 0 1 Svr- h 6 0 3 ic A 

7}2 n*^^*fiK3K-r*fcf>^K«l"P*> ^ • JFWA^JBf kSSFPC (7 ^yT"-^ 

> h ^ - v V ) 6 0 9 h \£ t" * 11 ^ - * a f * <S ^ . * ? — H f§ "^K 'J -k v Us ^ 
^*^ltlft£. fcfe. 3 ZT-liF P C L**EI^<? ttTv*tfo&*. ZcoF P C iciiV > h 
SC^S^ (PWB) fr*flX 9 ft It ftT U T t> ^B^HHS £ felt £ %7t^^l- tt > ^L^t 

33H*#/2W-Tft<* * ft ic F P C t L < H P W B />*K •) M It ft «b # tp * *> 4: 

[0136] 

ftic. EBfHiiiiSlc^v»TlI14 (B) $fflv^i!iWt5. 3s^PS>Hx6 1 0 ± tc It SB S/J 0 i?& 
»&viB*«*>*fl3#3 *itu § .IBiftHg&gET-^ s v - ^WSB^IhIS'S 6 0 1 

k, [Hi ^ SB 6 0 2 4x7) — o^ilj^*'^;^ 
[0137] 

4- te . v - ^flJSgWlHiK 6 0 1 linf t**STFT 6 2 3 kp^t**lTFT6 2 

4 h ■&m&&fritrz c mo S0»ju«ji5jft3 n* . *fz. mm\sift*mf£-t z tf tu. & 

< . ±T- H <t < ^hBMc J^fiKt * C t T S h . 

[0138] 

* tz . i*»6 0 2tt^'lvf>yHjTFT6 1 lk. mfTi$iJiJ ffl T F T 6 1 2 k * ^ 
K U -f > IC««(S lc«Hi$ n/htft' 1 6 1 3 k *-&ty«»«Oilir|jfelc J: ») ^BR3 tl*. 

>5r . m 1 <7)mffi 6 1 3 CO JS5I5^ m o T *fe^^ 6 1 4 fc'J&flR SftT^S. Z 3 T' li > * >-* 

Sioi^TtttT ^ '> >immm-&m^ z t \z «k *) r^-t z>« 

[0139] 



Ztz. /£J!11*R£?£ 'tco k & f-ao. *fc*£$/6 1 4 <7>±*nig£* tU T^nSSf ic rifcs££1f 
-t£ ftffl^ff^^ =fc 9 IC-T*. ffl£l3\ *£S£!036 I 4 cntt*4 t LT # >* ffl««Kit*tT 
* 'J * fcfflofcJSfr* *fe*£^ 6 1 4 <r> ±.mU<r> frXztihM*®. ( 0 . 2 m m~ 3 n m) £W 

6 rib ffii * fctt* - k i>**f * Lv% = f&ftft 6 ! 4tLT, J8F.*fc*l:<0 5fclc =fc T x 

■v * > h ic ^FvS Wtt t % h * . hXv^ UJtictoTxvft^ Mc lS»tt £ & 6 # > 

m<r>\^-? nt&m-t * - k * . 

[0140] 

& 1 *>««6 1 3 ±lctt. S£*fc<foM*#tynB 6 16. =fc 3? 2 co®ffi 6 1 7 
ttJB^S ntoS. I^tfck LT®m?*m 1 O^te 6 1 3 icfflu* tt**k LT14 

Lto iS^ um&ltWm:. 2 ~ 2 0 %*>BHtffi*ft* S-tfStft -f > x •sgft:* 7 > 

St. ^ a ^flu. ? > ^ znfli. p t kcomjiacoflti, 3gft*y>kT4,s 
u*3Lfcft tt zmtnmm . sat* ? >mtT >i i -*? tt zmtszit 

f- 9 >m t<r> 3 JBffljt^*fflv^S c k €), IS JB *S .in k "t £ k . lit Ltw 

iftja ^ ft < . ftff4*-5f 2 ^ ic Plffi k L T mm 6*T 

§ & . 

[014 1 ] 

|. y£#co&*d<o?Jv£ic cfe oTJKcRSn*. HTfc&Mfc^tflB 6 1 6 ictt. *-JEHB 
<o # * >< «/-^ SI i# ^tiT o &o Xfc* *MW<7> # '< V- * 3JI49#-k ffl* □ i5 if 

fc» «b tf 4 - SB ic ,M ft £-#9 % ffli^MUftiCttt*. 
[0142] 

tt^tLTffloSZtft'^iLv^ * s *%Bfl<50 ii >i >< «/- »u 14 IE JL **l tt ic t 

[0143] 

f£#!foJt*£-tJJI6 1 6±lcff*/ft2ft-5^2comflE (HEffi) 6 1 7 ic ffl o S tt 
itLTU, ttVBBR^'hS v^tlfl- (Al, Ag, Li, Ca, tfctt Ztih<nS&M e 
Ag.Mgln, A 1 L i > CaF 2 , ifcttCaN) 4fflv>4: ift'if i 4*?. 
M7t'-I^H^#tyJl 6 1 6T±Cfc7t*«lfi[2<?>««6 1 7 * jgiS 3 £ J9 ^ lc !i , ^2^t 

fie 6 i 7 kLT. j%m-&m< Lrz&mmmt. mm^m% c i to) , 2-20 

%<7>^ftffilft^#t?^ftl > > f ^ L£ > x ^ AH&ffc'-ftK 8Ht&$ft (Z 

n O ) ^ ) k co W H * m v. > -5 ^ A v . 
[0144] 

g «o ic - * ** 6 0 5 T-ttitSflx 6 0 4 *!S^#x 6 1 OkBAOt^tir&CktCck*). 
m?"S«x6 1 0. tt±S«6 04. fcJ:Vy-*tt6 05TH*JlfcffiW6 0 7 lC«^t« 

6 i s <b n rzffimvz % o t v> 4*?, ?sra 6 o 7 ic 14 , ^%f±%w (mm^-r 

,i zf> ^) <»*3fEJa 5 H5 J§ ^ co fit. x - ^ tt 6 0 5 T-5t±l ^ti-z»«5r3S J t;^t?^cok^'^o 
[0145] 

v - * tt 6 o 5 ic i4 x ,* * is &mm* m * t v>, st. zn^cottw 

14 T- § * ^li-^K^^K3R*jeifi Lfti>tt»T*5:k 6*ffl Hu. ftiiffi604 
C)fl^4ttfik LT^7X**x^ti^a*xcofl!i. FRP (F i b e r g 1 a s s-Re i 
n f o r c e d Plastics) . P V F ( # 'i t! - 4 7 p 7 -i K) . # 

[0146] 

W±C0J: 7 IC LT, ^lEB^co^Tt^l 1 *JI*3§H*f*S C k ft*T § 4 - 

[0147] 



[0148] 

St. 5E7tm^ *>{&llM§ft*r J: ir©^rtSBi/i^sj^T^>^>/i<)6. H « « ft ^ 16 « <b X 
IT § £ . 
[0149] 

<^IR*jSSfilcifV»T«b«t^-t-5Ci:*t-p§4fc*). iffl ■£ BS Jft * f# * £ t*'T'S4. 

mn<r>* 'U >< * SS**#*lfc*fc3$Blcfflu set l:J: •) . flffltfe^Evffeft^HfcS* 
c i: fc*T- § h . 
[0150] 

* 3? li . * ft «fl ^ ft ?t M T * ffl o T ft 941 3 ft tz ZLltm. IB * * co - #» 13 ft t* it 
[0151] 

^ y ? *u # > ? > ^-nHfufM, + tr r - >- 3 > ■ x * t ^ . £• V H ± ^ a ( 

^_ ^ ^ ^ -f- ^ a > v 3 > f * - 7 . A*»g§. ( « 

>v 3 > f * - 9 . si^mis. j»^sir-/.xi»*fettiaT*jg#) . ae 

ififlRff ±SSS ( a t¥® iz it D i g i t a 1 Versatile Disc (DVD) f 
[01521 

0 5 (A) 14 t U ^SflR»T*> 9 - ITtt 9 10 1, A' fiF6 9 10 2. «^S* 9103. 
* ^_^_^ 9 10 4, i^^^A^)^^ 9105 S?%£t*. IsffcifjOTft**^* -tr** ft 
3tl5ll**<7>i^»9 1 0 3 icfflo* c lc J: 9 ft*. **&*J*>fft*fc&»*ffl^* 

[0153] 

05 (B) 9 2 0 K 1* 9 2 0 2. fl^gS 9 2 0 3 . * 

- * - F 9 2 0 4 . ftg&ffiSc # - h 9 2 0 5. tWvf 2 0 6 m~k #tf. 

*Iftifl*>ft#sR^ 9 2 0 3 fcfflu* k ic Jc^ttfflli? *i* 

[0154] 

135 (C) U^-r<Hf'^7-M, *# 9 3 0 K 2i ^ g& 9 3 0 2 . t - ^ gG 9 3 
0 3 *grt*. ##|lfl^ftft&Tfc1r^<&ft*tiiiE**cofl7F8l5 9 3 0 2 Cfflv^6CklcJ: 

[0155] 

0 5(D) tt«fflr«iST*> 0. ## 9 4 0 1 . I# 9 4 0 2, ^^§P 9 4 0 3. IrA 

t/g|> 9404. ffi 9 4 0 5 . 9 4 0 6 , frffi&ffi # - h 9 4 0 7 . T > 

f^ 9 4 0 8 ^^tt? t #^BH<?>^7t^^%W^-^^^^H%^^^^5l^ 9 4 0 3l:fflu 

[0156] 



El 5 ( E ) li ij > => t-*> •) . 9 5 0 1 . 9 5 0 2, 9 5 0 3. ?r-gBi#IS 

t;-h 9 5 0 4. 'J t3>f ig{ 9 5 0 5 , §B 9 5 0 6. '«';t'J- 9 5 0 7. §^ 
ATlgG 9 5 08. »fF* - 9 50 9. f#BR£& 9 5 1 0 ^*£t?. ^^Bfleoffe^m^**^ 
*ft7tHiE*^<"^^» 9 5 02lcfflo*Ci:lc«k»)ff!JI5*i*. # f£ HFJ #E # SI E * ffl 

[0157] 

i ] 

[0158] 

#f|lUJ*> V -ffl i: LT. (10) T*3ft43 - [N - (9 

— v x ^ it # Jl- •/ - >l — 3 — -( 'l ) - N- 7i-'lT 5 — 9 — -7x — il- — 
(Iftfr : P C z P C A 1 ) <Oj%-BK^v* ic-5V>T»Ufl-t 
[0159] 
I ft 3 1 ] 



'Y> r<V> do) 



N 



[0160] 

[ x t v -7 1 ] 

£ 3 _ y a ^ _ 9 _ v x jr. ,\, ft ,\, > < •/ — ji <r> & /ft h v£ o U T i£ Ufl -t h . 3 - "7* a 
i - 9 - 7 lZJ^^n"/-iiT)^sKXJr-Z.t ( A — 3 ) lc ^ ~t ■> 



[0161] 
[ it 3 2 ] 



9 



NBS. 




(A-3) 



Br 

[0162] 

j-7ii**H'<'/-*24. 3 g ( 1 0 Oramo 1 ) t*S»6 0 OmLlcSft'L 

N-^nta'^HSI* 1 7. 8 g (lOOmmol) ^*tO)id^, gST-t 

3 0 j5t# L fc, C^H#$yxf *i-f/b 1 5 OraLCiSlWL, tett & K * % + h 'J 

f#-ottfc^-J&*«8*8Lfc, »*>ftfc$$itlw > 7 ; - *■ 5 0 m L^Wi . J9 - lc vg f# 3 
ttfc. C^^gvS^BfB-r -S C i: T- 0 feS^^Uf ft 4 , Lfc, 3 ^) B0#* 0iR L K** S 4t * *T 
S£l*W3-7'at-9-7i-i*'P< 1 /-it2 8. 4 g ( i|X^ 8 8 % ) * ft 



c 

[0163] 

tfUC . 3 - (N-7i^^T5 > ) - 9 - 7 x =. * # * '< '/- * ( B§ft : P C A ) <o £r 
/£?J>£ lc ov^TtaBfl-f £ . PCA^^^Jf-i** (A- 4) ic^-T. 
[0164] 



[ it 3 3 ] 




(A-4) 



[0165] 

||ff , 3-'/D : E-S-7i^ti,*/p«7-'i i 9 g (6 Ommo 1 ) , x ^ > 
'Jf>TtF>' < 7y')i, (0) 34 Omg (0. 6 m m o 1 ) . 1 . 1 — fcf A ( j/ ■? x 
x n, * x v -f ; ) "7 x a -fe > l . 6g (3. 0 m m o 1 ) „ f h 'i^A-t e r t-^h 
* -> K 1 3 g (1 8 0 m m o 1 ) «o lc > Aft*-* H>110mL, t=')>7, 0 

g ( 7 5 mmo 1 ) **ju*fc. wtiSIifi^TlcT 90t. 7 . 5 ■fHUm*fc«# L 
, Ix ffift T ft . :^®SSi:SF'H>8 5 0 0 mL^»i, C tl * 7 a m ->• - >i . r * 
5 . -te ^ -<( h % i§ I T 8tii t tz . 8 «b ft ^ Si £ I- « c*) »S6* R*^ 

M<n 3 - ( N - ^ x x >v -r 5 -O - 9 - ~> x x n ij n ^ •/- 1 5 g ( JR* 7 5 % ) 
^ # . NMR^T-?4«Tlc^t. l H NMR ( 3 0 0 MHz, CDC 1 3) ; S = 
5- 69 (s. 1H) . 6. 84 ( t . j = 6 . 9. 2H) . 6. 97 (d. j = 7 . 8 
. 2 H) . 7. 20-7. 61 (m. 13H). 7. 9 0 ( s . 1H). 8. 04 ( d . 
j = 7 . 8 , 1 H) . £ tz . 1 H N M R <n + + - h * 121 2 0 lc, 13 2 0 lc to It * 5 . 0 
~9. 0 p pm<o»A*JE^L/: l t^4 0 2 1 t^t. 
[0166] 

3 _ 3 _ |f _ 9 _ -7 x - jv Jj >v j< './- >l <r> v£lc -0 u X SiBfJ * . 3 — 3 - K — 9 

-71^^^*^"/-/^^^^-^^ ( A — 5 ) lc f . 
[0167] 
I ft 3 4 ] 




[0168] 

9 - -7 x x >\, ij Ji >< >/- ;u 2 4 . 3 g (10 0 mm o 1 ) % fctflfllfc 6 0 0 m Lie 3$ 6* L 
N _ 3 _|{ 3 M?i^ j K2'2. 5 g ( 1 0 0 m m o 1 ) * # 0 < •) /JO * . £fi - 



T'j5t# Ltz'&. fit* 2 tt/i. 0 Ciffr*<o 3-3-K-9-7ii***'«"/-*24. 7 
g (iRifs 6 7 %) 
[0169] 

[ ^ f 7 7" 4 ] 

3 — [ N — (9-7i--^4M-7-i-3-'('i) — N — 7 x — ^ r 5 -> D -9-7 

: PCzPCAl) ^t^fSTj-aicooTa&BR-r*. P C z P c 
A 1 w^B^x^-i,?: (A- 6) lC7jt-t. 
[0170] 
[ f t 3 5 ] 




[0171] 

g ^ 7" , 3 — 3 — K — 9 — 7 /L-3. 7 g ( 1 0 m m o 1 ) . P C A 

3 . 4 g (1 Orarao I) > T ^ > ') ? > t -fe h > ' < 9 ^ 7 ^ ( 0 ) 5 7 m g ( 0 . 1 

m m o 1 ) . h ') — t e r t — 7* * *> * * 7 -f > 4 9 w % ^ * * > v§ v«t 2 0 0 m L ( 0 . 

5 m m o 1 ) + h ') O u - t e r t - f V * ■> K 3 . 0 g ( 3 0 m m o 1 ) <r>fo&<to\z. 

)R*JfyL>4 0mL*»it. cti4gifiMTi:T9 O'C, 6. 5 iff n flu Mfait L 

11;+, -fc 7 h £ii L TDS-iS L fc. M^ttfc-Vrfk^^MO c «o ft fig & •> -J ?7 r * # 9 
a o a -7 h r 7 7 i - ( h * x > •: ^ * * > = 1 : 1 ) ic x 9t U U r_ . cn&81L> ® 

•o ti t » t£ »c siFgie x * >i - ^ * * > -ft fa x n *s sa £ *f o & . ^ -j - & » * <w 3 - c n 

- ( 9 - -7 1 =. ;u 77 >\> > < •/ - * - 3 - -f *> ) - N- 7x^^-r = 7 ] -9 — 7x=./i,#iu 
><•/-.«, 3 . 2 g («5 6 %) NMR^t - ?*WTlc**. H NMR ( 

300MHz. DMSO-d) ; 8 = 6 . 85 ( t , j = 7 . 5. 3 H ) - 6. 92 (d 
. j = 7 . 8, 2H) . 7. 17-7. 7 0 (m. 22H) . 8. 05 (d. j = 2 . 1 
, 2H) . 8. 12 ( d , j = 7 8 . 2 H ) . 1 H NMRf)f t_- h*06C 

, 0 6 k; if it -5 6 . 50 — 8. 5 0 p p m «>> 8£ # * AS* L <*> * El 7 tjv -f . 
[0172] 

ibtifcPC zPCAl ^£AfifipJS-^M£Afr#T (TG-DTA:Thermogr 
avimetry — Differentia] Thermal Analysis)* 
ft o . * S * 0 1 4 IC -f . 0 1 4 IC *? v> T . fe ffll] <D W. $di li #ttt ( n V ) * 3t L . 
*(ffl<7>«£«|.JiS[fi (% : 80 5£ US *6 M * 1 0 0 % i: LT^Ltli) 5 «b C 

N TflJ^fflWitt . iU® CO PJSfc li^^tatAttaiBJuf iftiJS^K ( -b -f => 

-fflltt^^ltl. TG/DTA SCC/5 2 0 01) Itfi^T- 1 

or/mi nn&ummx-mw'&'zwm^rz, utias^KHi (SfflM-M"is 

) ^«b. flJSS*nB5 ic*fl-r ^.m»ic^ L 9 5 %«T^lit ft SSStt - 3 7 

[0173] 

Zfz. PCzPCAlfiOh'U x>)gfSif J; VP C z P C A 1 ^ Spd<^ iffiJR x -< * h ^ % 
EI8lcT<-t. EJ 8 Ictov-kTffiiBUft^ (nm) . ft. fn tit HSc ^ IS (M.mO 
fl& iR vft ^ li h >i x > v§ £0 J§ ^ T !J 3 2 0 nm, fli <^> J§ □ T32 1 n m TJSot. * 



. PC zPCA 1 cr> h x > jg i& =fc P C z P C A ! ^Sl^Ijt^^ ^ I- * * 0 9 lc 
^-T. H 9 icfeoTWttttaft (nm) . jKMlift%HK (ft-llfi) *f|-*. 
»RB h 'U x> vSf&colifrTti 4 3 5 n m (IsJl&iSfi 3 2 5 n m) . PH^iffrT- 443 
n m (fiflfgifcR 3 8 0 n m) T-cfc -d fc. 
[0174] 

$ fc. P C z P C A 1 ^SPJRttflglc felt S H 0M03*tek L U M 0 £ {* PJ S * if -> 
« HOMOffi^lllJ, Ttm^^^Ha («fiffUHf («) VK AC- 2 ) *W^T«|£L 

4 ft*T> y v * f>ffi*. m^ffilc«H-r* - k ic «fc 0 LUMO^S 
<o«Ui. EI8lctol-t<b«)8<^n!kiD(JW*x ^'U^-* 1 * -v L. H O M O igteco (ft ic 1)UU 
■t Z Z t\z & *) Urz. ^<r>^^. HOMOiSi*tLUMOii*lifft?ft-5. 1 7 e V 
k - 1 . 8 2 e VTf>r> t. 
10 17 5] 

£ fc . ^O'l vH*?>n'l ( C V ) SJffilC J: 9 » P C z P C A 1 W*ftR(E*f 
•fcfelc ov^T^^fc. =5rfcffliJHlc (J . IgfWL^T f H^f- ( tr- • x - • x * («) ftil. 
iS: ALStfi 6 0 0 A) ^ffl^t. 
[0176] 

CVmf ic it sjgSU. k t T Aft* s > * * * * a r 2 H (DMF) * ffl ^ s s 
**«WH"?*>*iSJSiilBfc ; r h ^T>t-^i, (n-Bu 4 NC 1 0 4 ) % 1 0 

0 mm o l/L^©«i:«r*J:-7lciS«PS*. $ blcISSiT-^^ P C z P C A 1 t 1 

mm o i /L<ni£}Mt ta h x iz-mmz nxmm it. fiFffl««tLTaa^«* 
(^-.i-.ix(it)i 1 pte e^m^) * » t LTua^ti c t*- • 

x- • i 7 S (ft) m. VC-3fflP t #t7> (5cm) ) * . S$«lt L T U 

A g / A g + 'igffi ( * - • x- • x x (ft) $y . R E 5 lf*SII^#Wffi) **tl?tl 

[0177] 

Sif^ffiictt-* aftffl 0 . 16*^0. 5 V ZT-mtZ 0. 5 

Vfc^b- 0 . 16V 3LTSnt£ 1 4 M'kU l 0 0 * 4 f 'UflJ^Lfc. & 

fc. C Vifw * >il«tt 0 . 1 V/slcSSL/:. 
[0178] 

P C z P C A 1 <n&<tlZl&ft&\zr>\.*xm'*rz&Sk-&® 1 6 Ic^-T. @1 6 lc ^ T , 

\zm n ?z ( ixi o" f A) ^at. 

13 1 6 6»<bi(efkflIti:iJ 0 . 2 7V (vs. A g/A g +, M ) T-#>£ C k frftfr^ Tz. 
V tLb *ft*> f - ^ & H * f - 7 )g t5 k A. k S ft: it>* a *b ti % w . ;w;t*^, * f£Dfl<7> 
[0179] 

ibii/ift^ftP C z P CA 1 zg^ggicooT, tj-H ^2:Bffi7M)r^ 

1 (DSC : D i I 1 e r enc i a 1 Scanning Calorimetry. 

. < - * > x ;u v - m . Py r i s 1 DSC) 4ffl^Ti^t. DSCt-kilS 

^jg^S 1 8»c^-t„ POSE^S^'b. » ^>tlt ft^r^^ ^IIMli 1 1 2"C?i>4 

ztfrftfr-itz. z <r> «k ■? tc. # ib fttzit^m it . i i artv^iw^^nas? 

^L. 4BIKtt4*t -2) t <7>T- ^-2.. Sf:. SI 8tif^T, ^ "b *l ft ^ % <F> «g h b h 

ft**-^^-fttfffiEi*-f. » *» n fc fti^-w ta e a ft l « u *b h t*. * z k o . 

[^«E#J 2 ] 
[0180] 

*ftm<7>U >V it S|i#<*:^-15iJ k L T v ^.ih3^ (36) 3 *l * 3 . 6 - tf X [ 

N — ( 9 — 7 x - >l ii H V — >l — 3 — 4 'l- ) - N — 7x^;UTi J 2 - 9- ^x-'U^7 

;'U >/->U d&fr : P C z P C A 2 ) <?>^J5K^3a«Cov*Taft^-t*. 



[01811 
[ it 3 6 1 



(36) 



N 



N 



[01821 

3 . 6 - v 3 - K 
v3-K-9--7x 
[01831 
[ ft 3 7 1 



9 - 7 i =. i|, fi )\, •/- iK^ IC -ov^TlftB^-t 5. 3 
<u ^ 4, / < •/ — >\,<r> £ fi£ ^ * — ^ £ (A— 7) IC fjk -t . 



6 - 





(A-7) 



3 g (1 OOlnmo 1) «*»*7 0 0 mli:Si > L 
9 g ( 2 0 0 m m o 1 ) £ * o < *) IN jL . S S T — "ft 

6 — x 3 — K — 9 — y x. — >i ij >l > < '/ — 'U 4 



I" I 

[01841 

9 — -> 3i n ij >v > * '/ — 4- 2 4 

m it l £ ., £ l* #f tu w * « a l 

T«fei*Lfc"«. EttSitfc. fifiif»4:«3. 
7 . 0 g (M 9 5%) tfffc. 

[01851 
[ * t- v ~f 2 ] 

3, 6 - x [N- (9-7ii**^<'/-*-3-U) - N- v.x^.;u-r = ] 
- 9 -7 x = >u (i&fj; : P C z P C A 2 ) <o fiS 7? ft Ic -o i> T mm ■* £ - P 

C z P C A 2 <JO a-^ ^ ^ - a ^ ( A - 8 ) ic ^ -T . 
[01861 
[ ft 3 8 1 




p p p 
<^Ys rtV^ 



Pd(dba) 2 , tBuONa, P(tBu) 3t Xylene 
1 9(TC 



N N 

6 6 



(A-8) 



[0 18 7 1 

^ T T* > 3 . 6 — >' 3 - K — 9 — ~7 x — A. J] >i '< V — >v 2 . 5 g ( 5 mm ol ) „ P 



C A 3 . 4 g ( 1 0 m m o 1 ) v -<> v 'J r -b h- > '< 7 x O 2^ ( 0 ) 3 0 m g (0 
. 0 5 m m o 1 ) , h'l-t er t-^f 'i*A7 o4 9w%-> i f^>S»2 0 OmL 
(0. 5mmol). tH^^-tert-^^i-n. Og (30mmo 1) «S 
&tli:. Il^^y L > 3 OmL^floifc, Zft tlif HMTlct 9 O'C, 6. 5Bff?^o 

r * 5 + s t70 *ii L Tiltii Lfz. »«oiifc*ift*»*SO C f) 8 S 4 y 'J ^ 
r^^^^^a^hv-77-f-(h^x>:^.^--4->=l : 1 ) ic T # ax L fz o c ft £ JI 
JffiL. f#<b*ifc^7HcBlFSfrx*-n,-^* > fio £ T H K S t ft o fc. ? 'J - 2* 
3, 6 — fcf X [ N — ( 9 — ^ x =. ;|, ij >\, > < / — >V — 3 — -i 'l ) - N - 7 i - i T ; ;] - 
9 - -7 x - >i Ji >v ></- >i 2 . 5 g ( i|X32 5 5 % ) % tz . NMR<^t-7?:W h'lc^t 
. ! H NMR ( 3 00MHz. DMSO-d) : S = 6 . 74-6. SO ( m . 6 H ) 
, 7 . 0 8 - 7. 6 4 ( m . 3 3 H) > 7 . 9 4 - 8. 0 4 ( m . 6 H ) . * . 1 H 
NMR^f 0i:> H 1 0 ic U It * 6 . 5 0 ~ 8 . 5 0 p p m <r> Uft £ %± L 

tz t» to £ 13 i r ic ^ -t o 

[0188] 

i^ft^P C z P C A 2 SDiH-^^.ta^-flf (TC-DTAlThermogr 

a vimetry - Differential Thermal Analysis)?: 
ft i fc. -e^^m^m 1 5 IC^"t. PI 1 5 iCfcuT, ^(S|c^^$|lilJia« ( u V) £31 L . 

(% : iBJJEIBtfi^r^aft* 1 0 0%!: LTSLtli) $ ic 

. TflWotaWitt , ©J£ CO «t**» « Sic ii^2&tafiftls]of fli^SSE (t^ 

-tfllt^^a^. TG/DTA SCC/5 2 0 0 1) llfB^T, 1 

O'C/mi n<wfl.fia*-C*ft«»1±*ffffliLfc. **>«^ iitfig^ifl (»SS»Jffi 
) Jb-tb, fjiTT\ «£Wtti^lcJ*lt*£*lcWU 9 5%WT^>£*»c«r*a*tt. 4 7 

[0189] 

£ fc . P C z P C A 2 co h * x> -jgJftJJ ^PCzPCA2 co fjl co * h *> * 

m 1 2 tzijk + . ® 1 2 ictooT«H*ttik* ( nm) - *IAttift#« 
fc^KRiRS&JStt 1- n, x>jgi£ Tl-i 3 2 0 n m . »K*)*^TIi 3 2 0 n mT<fc o 

* x PCzPCA2^)hn> jgftfc £ ^3H^%7t ^^n**Bl 3 ic^-t. 0 
1 3 Cfc^Tffittltttt* (nm) - «£ I* H f£ 5fc fa £ (ft«*te> I* 
h ^i>jg*^j«^Ttt4 4 2 nm (Jsfllilg*fc£3 2 5 nm) . IIw«6T 4 4 9 nm ( 
If/jigM 3 2 0 n m) T*> o fc. 

[0190] 

* fc. p c z p c a 2<7)mmwmiz fcit^HOMOfetL uMon^^^wsfttr -> t 

. H OMO^ftcofHi, 3fc«7fl-*t«H (IH3f»r88&«U AC- 2) * ffl v> T PJ.zE L tz 1 
fttf^> *, r **>fll*. m^fftlCfUlE-r 4 C k IC J: 9 # . *£. LUMOffi^XI 
!i . El 1 2 ic *> It « Wm<n ^ * * ^~ * 7 ' fc L « H O M O *P ffi »c /jn W- -T 

SCfclciOifc. fcoi*. HOMOifitLUMOilfiUf tifti-5. lOeVfc 
- 1 . 7 5 e VT*J>Tf;, 
[0191] 

S tz . *f -i V ') v ? # >i ? > J \* 'f ( C V ) flJSic «k *) - P C z P C A 2 .co KHfcflfti ic 

: ALSt^i 6 0 OA) £ltfv^, 
■10 1 9 2] 

CV«8SCUl+***tt. UM/* > * 'i *^ 5 h* (DMF ) ^ 

WmP#n-?3b %> mUfhtik^- V ? - n-f =f- >v~r > =e-t7 u (n-BujNC 1 O4) * 1 0 
0 m mo 1 / L co m Sh^-SJ:9lCvgm$tt. 3«blciBlJSW*T*>4PC z P C A 2 * 1 
mmo 1 /.L<r>mmt tch =k ^ lc«W3 *-cn»ILfc. fFffl«ffi ^ L T li 6 ^mtS 

( tr — • x — • x x ( f it ) tsy > pte a^mffi) % * ?siwm« t L-ras^ts c e T • 

x- • xx («) VC-3fflPt ?-m«5 ( 5 c m) ) I$i«t L T IS 



A g/Ag j fI ( • x- • x* («) i. RE 5#*S«| ; #?aiS) 
[0193] 

BHtJxJ5*f*kK OOT tt/XcO «k 7 IC LTi^f:. S$«ft IC £ fF ffl * - 

0. 0 l*'b0. 3 3V$T'ffb$€/:g, 0. 3 3Vi^-0. 0 1 V 3. it 3 if £ 
tit l^^i-tL > 1 OOtOi L fc. £ . C V mZ<n x 4f- v > ilfS l± 0 . 
1 V/ s ic&Sg L fc. 
[0194] 

P C z P C A 2 <r>mitlxmft&lz^>^xm'<tzfc% : *:W 1 7 lc.j<-f . 121 1 7 IcfcoT . 

iciJtinfcitmffi ( i x i o -6 a) -gm-t. 

m 1 7 b^SHL'Steli 0 . 2 2 V ( v s . A g/A g +«®) T- Ih h Z t Vftfrr> Tz„ 
&fz. 1 0 0 -t -f ? * =t <?>;t2S"£*S •> ig L To -5 ic t 6****5 . SSHfc/xF&lci* 12 C 
V AUK?) f- * (*H^ 9 %Slc 15 t: ^ taHt&'Jl'bftfco. *ftW*> 
# ,* ffii$ft\Zmit\ztt L Tl$tf>T$£T*>S C t **?> o fc. 

[0195] 

* fc, if'bftfcffc^P C z P C A 2 ^CSiBSlcouT, ?r:M^£»*$>#T^ 

S (DSC : Di f f er enc i a I Scanning Calorimetry, 

- ^ > x/u v-SU s ^S: Py r i s 1 DSC) fcfflo TSB"**:. D S C ic =fc 6 fl'J £ 
S*«I3 1 9 ic^"t. ffl^SSHI^'b. n<htirz1t£W<r> V? ^GSfltttt 1 6 8'CT'*>& 
Z t V ft ■> fz . Z<r> ^ i \z . rnhnrzit^^ii^ 1 6 8CkvOso*7^K»fl)S4 

[mum 3] 

[0196] 

*?ERfl^*7 * '< 'U iS^^^-ffiJ tU. WiBit (15) $ ii* 3 - CN - ( 1 

;u ^ »u : P C z P C N 1 ) w^^acov^awt*. 

[0197] 
I ft 3 9 ] 




(15) 



[0198] 

[ *.t -v 7- 1 ] 

^ 3_ [N — (1— + 7 * >l) T; J] — 9 — "7 x — >l/ jj il ' * '/ — 'U (ISI : PC 

N) <7>-&*^a»cov^T*B«-*-*. (A- 9) \Z7fT. 

[0199] 



[ft 4 0] 



9 




9 




N 



(A-9) 



Pd(dba) 2 , P(tBu) 3 , tBuONa, Xylene 
90t 



[ 0 2 0 0 ] 



3 — 3 — K — 9 — 7 izj^ip?'/- >\,<r> Z . 7 g ( I Ommo I ) , 1 — 
7* ;+7.n>l. 6g (5 mmo I ).. y"<>i; i lf>7^h>'i7i'"5i ( (0) 
6 0 in g ( 0 . 1 in m o 1 ) . h'l-ter t-7*ft*^7<>1 9w%^ + ^> v§i« 
2 0 0 m L ( 0 . 5 m m o l ) + h r> U - t e r t-^h+y h*3g ( 3 0 m m o l ) 

B6*^y 1 2mL§Wx.t. c n * 3? £ f? PS Srt T ic T 9 0 T; . 7 RS] /jn 

- * . r ;u 5 . -t 5 -i h * ifi t t mm t rz , f# «o n fc >t ^ si ffi l - c <r> nm. * •> 

V * 77 7 7 a -7 h jr 7 7 -f - ( h * x > : *s * -*f > = 1 : 1 ) IC T SX L fz . C ft * iff 
til t , If^ftfcftitfcm&i^-^^jxTlfSSSIfctTofc. f 'J-^fi»*«3- C 
N _ (i — + 7^*) T5 ;] — 9 — 7 i ^ 4 # iu v* — >u % # o 1. 5 g > 4X357 9 
% /2 o £ . NMR^f-m'iTi:^t. : H NMR ( 3 0 0MHz - DMSO-d) 
; e = 7 . 13-7. 71 ( m > 1 5H) 7 . 85-7. 8 8 (m. 1 H ) , 8. 03 
(s, 1 H ) > 8. 15 (cU j = 7 . 8, 1H) , 8. 24 (s. 1H) , 8. 36- 
8 . 3 9 ( m > 1 H ) , * fz . H NMR^f t - ^02 2 C. H 2 2 IC It £ 6 . 
5 0 ~ 8 . 50DP m*>§P#fcS£:*: L 13 2 3C^t. 

[ 0 2 0 1 ] 

[ 7. t V 7- 2 ] 

iX tc . 3 - [ N — (l- + 7ft) — N — ( 9 - 7 x n ju 77 'U '< '/ - 'i- - 3 - A >v ) t 
5 y ] _ 9 _ 7 3- -4, # ,< , u ( gft : P C z P C N 1 ) o-g-iS/jfilc o mHiflt 

■5 . PCzPCNl^lS^^-^S ( A - 1 0) IC ^ f . 



Is ^ h T* . 3 — 3 — h* — 9 — 7 x ^ A, ij >i V — iv cr> 1 . 8 g ( 5 mm o 1 ) - P C N 
2 . 5 g ( 6 . 6 mm o 1 ) if -<> V '> t*> ~r -fe h > >< 7 V t U ( 0 ) 3 0 ni g ( 0 . 
0 5 m m o 1 ) . H-ter t-7f 4<KX7 i>4 9w%'^^ + >ig'S2 0 OmL ( 
0 . 5 m m o ] ) + V ') r? u — t e r t. - 7' h * : s V 7 0 0 m g ( 7mmo 1 ) ^SoW 
ic. flft**^ U > 7 mLtJoit. 3ntiIflMTi:T9 0*C, 4. 5if^*iHri 
Lt, Jx PES* 7 & > - <?> ittll *K IC S h 4- x > 5 0 0 111 L £ flo X. . Cll$7 n ') y'-<k 



[ 0 2 0 2 ] 
[ it 4 1 ] 






Pd(dba) 2 , tBuONa, P(tBu) 3 , Xylene 
90*C 



[ 0 2 0 3 ] 



t >i 5 + . -fc ^ -f h * 5i L T WS L . ft «b *i /i 4 ift * « «S L * Z 55 fiS * > ') * * *> * 

- ( K 4, i > : * -4- > ' = .1 : 1) CT^KLfc. cti^r^SIL. 
»ibftfc^*»»x**-^*"*>T?f«5S*frofc. HfeJMoP CzPCN 1 2 
. lg (JR3*6 2%)«»fc. NMR^^-^^WTC^t. ! H NMR ( 3 0 0 MH 
z. DMSO-d) : a = 7 . 04-7. 65 ( m. 24H) , 7. 7 8 ( d . j = 8 . 
4. 1H) , 7. 82 (d, j=2- 1. 2 H) . 7. 88 ( d , j=7. 8. 2 H) . 
7. 9 5 ( d . j = 8 . 4. 1H) , 8. 10 (d. j = 9 . 0. 1H) . £ tz . l H 
NMR^^ J r-K^rEI24lc. 0 2 4t:J>lt5 6. 5 0 ~ 8 . 5 0 p p m co £ flf. A L 
* EI2 5 IC ,j< -r . 
[ 0 2 0 4 ] 

®<binrzP CzPCNl (7)^amai'J.S-/T<^ta^«f (T G- DT A : T h e r in o g r 
a v i m e r. r y — Different, i a ] Thermal Analysis)"* 

•b, ^jttt. us^imic fcti--2.fi a icf=r l 9 5 %iaiT<oSfiu:a assia* 1 oo*c 

Tint. 

I 0 aa 0 ® * & m. m ] 

[ 0 2 0 5 ] 

[mi] #?£ilB<7>%)fc*^ ICOuTlftOfl-f 4 PI. 

[02] *^afl^Jl7tf.f ic^vniiaitsi], 

[S3] *^D^^)tif ICOOTlDflt 4PJc 

[04] -l&TtSSHIcouTSiifl-tiia. 

[0 5] m$\«SS§lcoi*Ta&ifl-f 4 0. 

[0 6] *EB^*^^"/-'^W#Ti>§3- CN- ( 9 - 7 x x >i ij >i >< * 

[07] *|fcHJ|^2M^W- * 3 - [ N — ( 9 - "7 x - >i ij >l >< V- * 
_ 3 _ ..f , u ) — N — 7xn;UT~ ; ] — 9 — "7 x x >U 77 ; \' •/ — <o • H — NMR^ 

V - h^^ti. 

[0 8] *!£Bfl«D ij ,1 ,< •/- ,|, i#t&#T*> 4 3 - [N — (9-7xi(U**^'/-* 
_ 3 _ >j ,1, ) _ jsl _ -7 1 x ;U T 5 J ] — 9 - ~> x x ;U 77 H f< '/ — >l CD 'IX 7 N ? h ^ 

*^"t 0. 

[09] *l%afl60^ * >/- ii t$i0f*T#>4 3 - CN- ( 9 - 7 x =. #u # * '< •/- * 

_ 3 _ ^ JU ) — M — 7 x x ;U T" 5 ; ] — 9 — "7 X X fl, t) >l '/ — ;K7> f&7t X ^ ? |- >l 

[010] 4^ f£Bfl<7> ij 4, > < •/ - a, #> 4 3 . 6 - * C N - ( 9 - 7 x x iu 77 

/ < •/ - n — 3 — A >l ) — N — 7 x x il T \ J3 -9-7izi.*;LM-7-;i,^-H 

[011] *f%lfl<7) * '< ^ &i?#T*>4 3. 6 - fcT * CN - ( 9 - 7 x -H ii 
, v , < ./ _ ^ _ 3 _ 4 , u ) _ n — 7 i x n t 5 ; ] - 9 — 7 x =. * * * '< '/ — * • H 

-NMRf 

[012] * JJLBRco ij 'V ^ ;U|^4p#:T*>4 3. 6-t*X CN - (9-7xx;ut!7 
, u , < ./ _ ^ _ 3 _ ^ ^ ) _ n _ -7 x x n t 5 ; 3 — 9 — 7 x x. ii ij n > < •/ — n <r> n& iR 

[013] * ft W <n * '/ - * # *> 4 3 . 6 - f 7s C N — (9-7iz;^ 

,1 > < «/ — * — 3 — -( H ) — N — 7xx;UT$ ; ] — 9 — 7 x x ;U 77 ^ < '/ — >l CO $L it 
7-, -< ^ h- >l $7Ff||, 

[014] ^%b^<7) 77 >u ^* •/- * Ki> h 3 — CN - (9-7ii4**'< •/ — 

^ — 3 — ;u ) — n — 7 x x ;U T i j 3 — 9 — 7 x x >l ij il j< >/— ^ CO^&ltSIIJE&j 
[015] *%HB<?) 37 •/ — * SSijl^T*) * 3. 6 - e ^ CN - (9-Vxx;U77 



n, / < •/ — >v — 3 — 4 >\r ) - N - 7 i - i 7 2 ^ ] - 9- 7i_/i,*/i,/?'/-A(»ll 

I (3 1 6 J *fEflH<*> *7 >u >< •/- n, |^4P#T**>-5 3 - CN - C 9 - 7 ± - >i 77 * '< •/- 
zi, — 3 — -f 4, ) - n - 7 x - , u T 5 7 ] — 9 - -7 x — a 77 11 •/ - Jk <7> C V iff tt £ 

tin. 

[[3 1 7 ] *f£Bfl<7> 77 * '« •/- * i^4P#T-*>-5 3. 6 - fcf * CN - (9 ~7 n — >l ?j 
iV ' < / — A — 3 — -1 A ) — N — "7 x ^ ^ T 2 ; ] -9-7i-i^/P!'/-i^CV 

' [121 1 S ] *&BfJtf> ^ ,u ,< •/_ ,u i^ip^T^-S 3 - CN - (9-7i-/i*'pc/- 

_ 3 _ 4 ,,, ) - N- 7ir;l,T; - 9 - 7 i - ^ 77 A >< — ^COtr^^SIM 

t> ffi L u & *s m * * 1- m . 

I m i 9 ] * #1 flfl <jo # * >< •/- iv S$i?#T*> ■& 3, 6-fX CN - ( 9 - 7 1 - M 
a >>*•/ — a — 3 — 4 iv ) — N — 7 x. — iiT i ) 1 — 9 — -7 x — >v ij >v > < '/ — >v <r> 7jk d$ 

[132 0] 3 - (N--7x^ATS J ) - 9- "7x^^77'U^"/-^<50 1 H-NMR 
=f- * - h- 

[132 1] 3 - (N-7i - A T 5 -O -9-7i-4*^n"/-'K7) 1 H-NMR 
^ ^ - K £^^-|3o 

[132 21 3 - CN - (1-^-7^/1.) t I Jl - 9- 7i-4*-P^/-i.iO-H 
-NMRf 

1(323] 3 - CN - (l-f7f*) T 5 J ] - 9- 7x-4^iM"/-;K7)-H 

[1324] 3 - CN - ( 1 - -7- "7 ^ 4. ) - N- (9-7i = ***'<'/-*-3-'( 
a) t 5 ;] — 9 — 7i-i^jp«'/-4^) 1 H-NMR^t - h^^i"I3. 

[1325] 3 - CN - ( 1 — + "7 >v ) - N- ( 9 — 7 x x. 4, 77 * >< •/ - * - 3 - 4 
a) T5 ) 3 - 9 — 71-/^^^"/-'^^- NMRf t-t-t^tl. 

[tt^s&Rfl] 
[ 0 2 0 6 ] 

101 nr 1 

103 m 2 <nmm 

1 0 2 3% 7t«WH 

104 n m t *s -t z> m 



[fi^i mm 
i® 1 1 



[PI 2 1 



[0 3 ] 




im 4 ] 
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7 ] 




I® 8 ] 




350 450 550 650 

(nm) 



[010] 




1 2 ] 





Potential/CV) 



[® 1 7 ] 



25 I , , , ; . ■ . i , , , ; , , , ; , , . i . , , | . . . i 




0.36 0.32 0.28 0.24 0.20 0.16 0.12 0.08 0.04 0 0.04 



Potential/(V) 

[018] 

47.24 , 




20.16 J ■ ■ 

25.25 50 100 150 200 250 300.2 



SS/(°C) 



[[3 2 0] 
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-jk^ ( i ) t» an* # ft «i a * ' < v 

tt^ftftSfe-ffc <fc VftftSIHlCjBffl-f 5 3 SB Hi ftft#)S£<?>fr±» 
[ft 1 ] 
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